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1 Introduction

During 2008 and 2009, the so-called PIIGS economies, i.e. Portugal, Ireland, Italy,
Greece and Spain, faced serious external and fiscal imbalances. At that time, it was
argued by several researchers that although such imbalances were related (to one degree
or another) to significant competitiveness divergences in the Eurozone system, exiting
the single currency union would lead to vicious circles of currency devaluations, cost-
push inflation, lack of capital inflows, monetary financing of deficits and recessions.
Implementation of contractionary fiscal and wage devaluation policy measures emerged
thus as a possible, although painful, way to tackle the ‘PIIGS crisis’

Indeed, as for instance De Grauwe and Ji (2016) remark, ‘since 2008—2009 quite dra-
matic turnarounds of the relative unit labour costs have occurred (internal devalua-
tions) in Ireland, Spain, and Greece, and to a lesser extent in Portugal and Italy. These
internal devaluations have come at a great cost in terms of cost output and employment
in the debtor countries mainly because the expenditure-reducing effects of these inter-
nal devaluations were more intense than the expenditure switching (competitiveness)
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effects’ (p. 61). In addition, according to the International Labour Organization (2016,
pp- 12-13), in 2015 the average real wage rates in Ireland, Italy, Greece and Spain were
still below the levels of 2007 (in Greece real wages have dropped by approximately 25%
since that year).

On the other hand, however, there were no processes of significant internal revalua-
tions in the creditor Eurozone economies: ‘Thus, one can conclude that at the insistence
of the creditor nations, the burden of the adjustments to the imbalances in the Euro-
zone has been borne almost exclusively by the debtor countries in the periphery. This
has created a deflationary bias that explains why the Eurozone has been pulled into a
double-dip recession in 2012-2013, and why real GDP has stagnated since 2008, in con-
trast to what has happened in the non-Euro EU countries and in the USA! (De Grauwe
and Ji 2016, p. 62). Moreover, empirical evidence suggests that, especially in Portugal,
Greece and Spain, the possible rebalancing-price competitiveness effects of that ‘internal
devaluation strategy’ were also negatively affected by: (1) the increases in profit margins
and indirect taxes; and (2) the nominal appreciation of the euro from the second quar-
ter of 2012 to the second quarter of 2014. Thus, it has been argued that the observed
‘improvement in external balances is mainly explained by the collapse of imports in
these countries, and this is a consequence of low relative demand and not of the (weak)
improvement in competitiveness. (Ux6 et al. 2014, p. 1; also, see Myant et al. 2016; Bil-
bao-Ubillos and Fernidndez-Sainz 2018).

At the end of 2014, the Eurozone inflation rate turned negative, while the subsequent
announcement of the European Central Bank’ asset purchase program (on 22 January
2015), the so-called Quantitative Easing Program of 1 trillion euros, led to considera-
ble depreciations of the euro against major international currencies. In fact, ‘between
early May 2014 and end-May 2015, the euro depreciated by 23% vis-a-vis the US dol-
lar and by 12% in nominal effective terms (against a basket of currencies of 38 major
trading partners of the euro area). (European Central Bank 2015, p. 11). According to
estimates by the European Commission (2015): ‘On average, a 5% depreciation of the
euro’s NEER' increases import prices by some 4% after 1 year, with most of the impact
occurring in just one quarter. By contrast, it takes around three quarters until changes in
import prices are passed on to consumer prices and the response is generally small, as
final goods prices incorporate substantial shares of domestically produced inputs (retail,
transport, marketing costs). Yet, the extent of the response of consumer prices differs
slightly across Member States, partly because of different consumption patterns (a high
proportion of services in some countries, a high proportion of energy in others). On
average, a 5% depreciation of the euro’s NEER leads to an increase in euro area consumer
prices of about 0.3% after 1 year. However, as commodities are largely priced in US dol-
lars and the dollar has appreciated strongly, the impact of recent exchange rate changes
on prices may be larger than suggested by these estimates. Export prices in the euro area
appear to be less responsive to permanent changes in the NEER than import prices. A
5% depreciation of the euro’s NEER lowers export prices in foreign currencies by about
2% after 1 year. The limited pass-through of exchange rate changes to (foreign currency)

! That is, the nominal effective exchange rate used by the European Commission: A weighted average of bilateral
exchange rates (monthly averages) against 42 trading partners, using double export weights.
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export prices may be partly explained by offsetting effects from higher imported inter-
mediate input costs and partly by mark-up adjustments. [...] [A] 5% depreciation of the
euro’s NEER [...] may increase real GDP in the euro area by around 0.3% in the first
year and another 0.2% in the second year. [...] [T]he impact on Member States’ real
economies also depends on how strongly export demand responds to changes in rela-
tive prices. Empirical evidence suggests that price elasticities differ widely across coun-
tries and industries. For example, the price elasticity of Germany’s exports is estimated
to be smaller than that of other large Member States (notably Italy and Spain). Through
this channel, the depreciation of the euro may support intra-euro area rebalancing’ (pp.
51-52).

All these facts and figures suggest that both medium- and long-run effects of wage
and/or exchange rate changes on prices, income distribution and growth should be
taken into consideration before the implementation of demand-switching policy meas-
ures. Thus, the purpose of the present paper is to provide empirical estimations of the
said price and income distribution effects by focusing exclusively on the input—output
configurations of Greece and Italy, i.e. two South Eurozone economies that are charac-
terized, however, by different levels and structures of production® and, at the same time,
have experienced significantly different rates of wage devaluation. For this purpose, we

use:

1. Input—output data from the Symmetric Input—Output Tables (SIOTs) for the ‘pre-
adjustment’ year of 2010. At the time of this research (September 2016), SIOT's were
available for the years 2005 through 2010.

2. Input—output price models involving only circulating capital and competitive
imports. These models are related to those introduced by Solow (1959), Metcalfe
and Steedman (1981) and Katsinos and Mariolis (2012); nevertheless, their particular
structures are imposed not only by the purpose (and underlying assumptions) of this
paper but also by the available SIOTs, which provide no data on fixed capital stocks

and non-competitive imports.

The remainder of the paper is structured as follows. Section 2 outlines the analytic
framework. Section 3 presents and evaluates the main empirical results. Finally, Sect. 4

concludes.

2 Method

2.1 Basic assumptions and price equation

Consider an open, linear economy involving only single products, ‘basic’ commodi-
ties (in the sense of Sraffa 1960, pp. 7-8), circulating capital and competitive imports.

Assume that:

1. At least one commodity enters directly into its own production.
2. The economy is ‘viable’; namely, the Perron—Frobenius (P—F hereafter) eigenvalue of
the ‘irreducible and primitive’ matrix of total input—output coefficients is less than 1.

2 See, e.g. Ferretti (2008), Ciccarone and Saltari (2015), Mariolis et al. (2018a) and Tarancén et al. (2018).
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3. Production imports are paid at the beginning of the common production period.
Wages are paid at the end of the common production period, and there are no sav-
ings out of this income.?

4. The input—output coefficients, output levels, nominal profit rates, sectoral net tax
rates on gross output (‘taxes less subsidies on products’) and foreign currency prices

of the imported commodities are all exogenously given and constant.

Based on these assumptions, we can write*

p" = (@'D+Ep*™ + p D)1 + #] + w'L (1)
where pT(> 0T) denotes the 1 x # stationary price vector of domestically produced
commodities, E(= 1) the single nominal exchange rate, and p*T the 1 x # vector of for-
eign currency prices of the imported commodities, p' = Ep*'. Furthermore, D = [d;],
M = [m;;] denote the n x n domestic and imported direct input (or Leontief) coeffi-
cients matrices, respectively, T= [7j] the # x n diagonal matrix of net tax rates, I the
n x n identity matrix, £ (r; > —1 and  # 0) the n x n diagonal matrix of the sectoral
profit rates, wT(Wj > 0) the 1 x n vector of money wage rates, and L (Lj > 0) the nxn

diagonal matrix of direct labour coefficients.

2.2 Wage devaluation

Equation (1) can be rewritten as

pl =p'F+Em” +w'L (2)
where F = [D + 'i"][I +#]and mT = p*TM[I + £]. From Eq. (2), it directly follows that
ZF1 < 1, since pT > 0T,

In order to estimate the price effect of wage devaluation, we use the following dynamic

version of system (2):

pr=p F+Em" +w'L, t=012... o

where pg =p!, W T= @1 —ww" and w denotes the uniform devaluation rate,

0 < w < 1. The solution of Eq. (3) is

proy =peF ! 4+ EmT + wTDF + F ' 4. 4 F+1] @
From Egs. (1) and (3), it follows that the initial value of the actual average profit rate is

given by
ro = (pg Af‘x)(pOTAx)_1 5)

where A = D+ M + T and x (> 0) denotes the 1 x 1 vector of the actual gross outputs.

The per period average inflation rate is defined as

3 Complete post-payment of wages is a better approximation to reality than is complete pre-payment (Steedman 1977,
pp. 103—105). Furthermore, typical findings in many empirical studies suggest that the savings ratio out of wages is less
than the savings ratio out of profits, while the difference between them is significant (say, in the range of 30-50%; see e.g.
Onaran and Galanis 2012, and the references therein).

4 The transpose of an nx1vector X = [x;] is denoted by XT. Furthermore, /a1 denotes the P-F eigenvalue of a semi-
positive n x n matrix A = [a;], while Aax, k = 2,.. ., nand|Aaz| > |4a3] > - -+ > |Aanl, denote the non-dominant eigen-
values. Finally, e denotes the summation vector,i.e.e = [1,1,... 1.
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e = (P 0P~ 1,
and therefore, the per period average real profit rate could be estimated by (see e.g.
Lager 2001)

pe=(Fo— )1+ 7))~ (©)
Finally, the international price competitiveness of the economy could be estimated by the

following ‘real exchange rate’ index:

9 = E(p/Ex) " (7)
where Ex(> 0) denotes the n x 1 vector of actual exports.
From Egs. (3), (4), (6) and (7), it follows that:

1. The price vector tends to pgo = (Em" +w’T£)[I —F]7Y, since Ap1 < 1; that is,
pgo = pg —wwTL[I-F]! and pgo > (1-— w)pOT. The adjustment of the price
vector towards its new equilibrium level depends on the magnitudes of Ag; and
JE11 28K~ More specifically, the number — log /g; provides a measure for the ‘con-
vergence rate’ of ptTle to pL, (see e.g. Berman and Plemmons 1994, chap. 7), while
the number Ap; |}'F2|71’ known as the ‘smallest damping ratio; can be considered as a
lower measure of the intrinsic resilience of p, ; to disturbance (see e.g. Keyfitz and
Caswell 2005, pp. 165-175).

2. The price-movement is governed by wTLE’, which could be conceived of as the
series of ‘dated quantities’ of labour needed for the production of the domestic com-
modities (see Sraffa 1960, pp. 34—35; Kurz and Salvadori 1995, p. 175), since

_ ~_ T
w (ptpy — pr) = —W'LF )

It then follows that the prices of labour-intensive’ commodities tend to, but not nec-
essarily, decrease more than the prices of ‘capital-intensive’ commodities.
In the extreme (and unrealistic) case where F has rank 1 and, therefore, Apx = 0 for
all k, i.e. the damping ratio becomes infinite, Eq. (8) implies that, for £ > 1, the differ-
ence vector ptT+1 — p; becomes collinear to the left P—F eigenvector of F.

3. The average real profit rate first increases and then decreases, tending to 7y, since
ptTJrl < ptT and 7, tends to 0.

4. The international competitiveness increases and tends to (p. Ex) !, since E; = E.

2.3 Currency devaluation under complete wage indexation
Let B, B* be the exogenously given and constant semi-positive # X n matrices of domestic
and imported wage commodities per unit of labour employed, respectively. Then,

WT — PTB +EP*TB*,
and therefore, Eq. (1) can be rewritten as

p' =p'G+Eh" )
where G=F+BL and hT = m” + p*TB*ﬁ. From Egs. (2) and (9), it directly follows
that Ap; < Ag1 < 1, since F < G and pT > 0T,
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In order to estimate the price effect of currency devaluation, we use the following
dynamic version of system (9):

p’tT-‘rl = p;G +E/hT, = O, 1,2,... (10)
where pl = pT, E' = (1 + ¢)E and &> 0) denotes the devaluation rate. The solution of
Eq. (10) is

Pri=pe G+ ERT[G + G 4+ G (11)

From Egs. (6), (7), (10) and (11), it follows that:

1. The price vector tends to pgo =E'hT[I — G]7L, since g1 <1; that is,
pL = (1 + &)p{. Analogously to the case of the wage devaluation, the price adjust-
ment process depends on the magnitudes of Ag; and Ag1 lhGel ™%

2. The price-movement is governed by hT G/, which could be conceived of as the series
of dated quantities of imported inputs needed for the production of the domestic
commodities, since

e (pjy1 — ;) =h'G! (12)
It then follows that the prices of ‘imported input-intensive’ commodities tend to,
but not necessarily, increase more than the prices of ‘domestic input-intensive’
commodities.

3. The average real profit rate first decreases and then increases, tending to 7o, since
p;r < p;rH and 7r; tends to 0.

4. The international competitiveness first increases and then decreases, returning to its
initial value, since p, = (1 + s)pg .

2.4 Long-run trade-offs
Now, we assume that the distributive variables (w; or/and r;) exhibit stable structures in
relative terms. Thus, Eq. (2) can be written as

pl=p F+Em" + ww 'whHL
or, since Ap; < 1,

pE ! =m" + WEHm whHLII - F]7! (13)
where w denotes the economy’s actual average wage rate, defined as
w = (wILx)(eTLx)"1, and w the ‘overall level’ of wage rates. Furthermore, it is conveni-
ent (although not essential) to adopt the actual normalized export vector as the standard
of value or numeraire, writing

plz=12z= (plEx)'Ex (14)

Thus, Eqgs. (13) and (14) imply
= 1-Em"[I-F'2)[(w'wHLI - F7 2]~} (15)

which defines the linear trade-off between ‘the” wage rate and the exchange rate, meas-
ured in terms of the normalized export vector z. It is noted that (1) commodity prices

Page 6 of 23
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are linear functions of E; and (2) the straight line defined by Eq. (15) passes through the
point: (E = E = 1,w = w), at which pT = pOT.
Equation (2) can also be written as

p' = pE() + Em(® " +w'L
or, if’lif(m <1,

pTET =@ +E WD -E@] (16)
where E(7) = [D + T][I + F(Falf)], m@ 7T = pTM[I + F(?alf)] and 7 denotes the over-
all level of profit rates. Each element in [I — F(7)]~! is positive and a strictly increasing
convex function of 7, tending to plus infinity as 215(;)1 approaches 1 from below (see e.g.
Kurz and Salvadori 1995, p. 116). Thus, Egs. (14) and (16) imply

E=(Q1-w'Ll-E@I @@ - E@] 27! (17)
which defines the trade-off between the exchange rate and ‘the’ profit rate. It is noted
that (1) commodity prices are not necessarily monotonic functions of 7; and (2) the curve
defined by Eq. (17) passes through the point: (7 = 7o, E = E = 1), at which pT = pg.

It will now be clear that, for E = E = 1, there is also a trade-off between the wage rate
and the profit rate, defined by

= (1—m@" - E@®] 2w 'whHLIT - F@)] 2] (18)
The curve defined by Eq. (18) passes through the point: (¥ = 7o, = w), at which
~T _ T
P =Po-
These three trade-offs yield the loci of all feasible long-run income (re)distributions.
Hence, taking also into account Egs. (13) and (16), it follows that:

1. In terms of control system theory, the reciprocal of the functions defined by Egs. (15),
(17) and (18) constitutes ‘transfer functions’ of the dynamic systems defined by
Egs. (3) and (10) (consider Mariolis 2003; Mariolis and Tsoulfidis 2016, pp. 28—29).

2. If the wage rate (the profit rate) is held constant, an increase in the exchange rate
relative to the wage rate, i.e. an ‘effective currency devaluation, must reduce the
profit rate (the wage rate). As Metcalfe and Steedman (1981) remark, ‘an effective
[currency] devaluation [...] necessarily reduces at least one of w and 7. The precise
outcome will depend on the proximate forces which determine the distribution of
income. In a ‘classical’ world, with the real wage as a datum, the full incidence of an
effective [currency] devaluation must fall on the rate of profits. [...] [This] conclusion
[...] may have particularly important implications for the growth rate and long-nm
competitive strength of an economy, to the extent that these factors are influenced
by the rate of return on invested capital. In a ‘post-Keynesian’ world, where firms can
maintain a given rate of profits, the full incidence of an effective devaluation must
fall on the real wage rate. Of course, if firms can maintain the profits rate and work-
ers are unwilling to concede any reduction in real wages then, in this impasse, an
effective change in the exchange rate is logically impossible (for given p*T, D, M, T,
L). The only consequence of a money devaluation, in this situation, will be an equal
proportionate increase in the money wage and in all money prices of domestically
produced commodities [...]. The literature which explicitly links devaluation to vari-
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ations in the real wage clearly allows for only one of several possibilities. (pp. 7-8;
using our symbols).

3. An effective currency devaluation improves the competitiveness of domestic output,
since it cheapens all domestic products relative to all imported commodities.

4. Technical progress (i.e. a decrease in any of the elements of D, M, L), or a decrease
in any foreign import price or net tax rate, necessarily implies that the trade-off
curves move outwards from the origin. Hence, the areas under those curves can be
conceived of as measures of the economy’s overall performance (see Degasperi and
Fredholm 2010).

It should finally be stressed that Metcalfe and Steedman (1981) also provided an
explicit integration of the price and quantity sides of the economic system.” Thus, they
were able to show that: ‘For given prices and distribution, our analysis of the export-
employment multiplier is an entirely traditional (but disaggregated) application of the
theory of effective demand. Extra exports produce extra employment in the aggregate.
However, it is equally clear that any change in prices or distribution will, in general,
change the linkage between employment and the export vector. [...] [A]n effective deval-
uation operates by changing relative prices and the distribution of income, and these
considerations immediately suggest that the conventional ‘fix-price; foreign trade mul-
tiplier cannot be readily integrated with the traditional elasticity analysis to deduce the
effect[s] of an exchange rate change upon employment [, net outputs, aggregate wages
and profits, and trade balance]. [...] We can thus offer support both (neither) to those
who suggest a positive, effective demand based, relation and (nor) to those who suggest
an inverse, supply and demand based, relation between employment levels and real wage
rates. (pp. 15-16).°

The hitherto available empirical studies of the matrix multipliers of autonomous
demand’ (government consumption expenditures, investments and exports) do not
take into account neither the underlying income distribution changes nor the possible
underutilization of productive capacity (which may result in a non-inverse relationship
between the distributive variables®). Hence, the estimation of the total multiplier effects

for actual economies is a pending issue.

3 Results and discussion
The application of our analytic framework to the SIOTs of the Greek and Italian econo-
mies, for the year 2010 (1= 63), gives the following main results’:

® For a relevant, but less general, approach, see Krugman and Taylor (1978).

% The aforementioned ceteris paribus statements (2)—(4), as well as the statement that, for given prices and distribution,
extra exports produce extra employment in the aggregate, do not necessarily hold true in the case of pure joint produc-
tion (Steedman 1985; Mariolis 2008). Hence, in that—more realistic—case, there is a further source of ambiguity in the
consequences of effective devaluations.

7 See Mariolis and Soklis (2015, 2018), Mariolis et al. (2018b) and Ntemiroglou (2016).

8 See Bhaduri and Marglin (1990) and Kurz (1990). For more recent, and more general, formulations, see Blecker (2011)
and Ribeiro et al. (2017).

° For the available input—output data as well as the construction of the relevant variables, see ‘Appendix 1. The analytical
results are available on request from the authors.
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Table 1 Sectoral dated quantities of direct labour and imported inputs; Greece

(2019) 8:9

Labour  Primary Industry  Services  Total Imported  Primary Industry Services Total
production economy inputs production economy
w'L 0.118 0.188 0.228 0.208 h' 0.181 0.244 0.147 0.185
WTI:F 0.110 0.095 0.105 0.101 h'G 0.169 0.145 0.135 0.140
WTI:FZ 0.074 0.060 0.073 0.068 h'G? 0.120 0.107 0.114 0.112
WTI:F3 0.049 0.042 0.051 0.047 h'aG3 0.091 0.085 0.096 0.092
Sum 0.351 0.385 0457 0425 Sum 0.561 0.581 0.492 0.528
Total 0464 0483 0.580 0.537 Total sum 1.000 1.000 1.000 1.000
T -1

sum. h'[l — G]

wiL[l - F]~
Table 2 Sectoral dated quantities of direct labour and imported inputs; Italy
Labour  Primary Industry  Services  Total Imported  Primary Industry Services Total

production economy  inputs production economy

WTI: 0.255 011 0.227 0.184 h' 0.090 0.263 0.089 0.155
w'LF 0.074 0.080 0.103 0.094 h'G 0.184 0.135 0.114 0.125
WTI:FZ 0.058 0.058 0.074 0.067 h'G? 0.113 0.094 0.105 0.102
WT£F3 0.043 0.043 0.054 0.049 h'Gg3 0.088 0.073 0.093 0.085
Sum 0430 0.292 0458 0.394 Sum 0475 0.565 0401 0467
Total 0.548 0408 0.605 0.527 Total sum 1.000 1.000 1.000 1.000

sum h'[l—G]™

wiL[l - F]~

Table 3 Sectoral compositions (%) of imports and exports; Greece

Imports Total imports Total exports
Intermediate Final consumption Gross fixed
consumption expenditure capital
by households formation
Primary production 2.4 3.1 0.01 23 4.0
Industry 70.5 883 97.5 80.6 392
Services 27.1 8.6 24 17.1 56.8
Total 100 100 100 100 100

1. Tables 1 and 2 report the estimations of the arithmetic mean values of the dated
quantities of direct labour and imported inputs, i.e. wTLE and hTG![see Egs. (8)
and (12)], in the three main sectors of the economies, that is, primary production,
industry and services. Furthermore, Tables 3 and 4 report the sectoral compositions
of imports and exports. It is noted that the Euclidean angle (measured in degrees)
between the total import vectors of the two economies is almost 34.1°, while the rel-
evant figure for the total export vectors is almost 75.6°: these figures further indicate
the differences between the import—export structures of the two economies under

consideration.

2. In a recent empirical study, Aydogus et al. (2018) introduce the following cost-push

input—output price model (using our symbols):

Page 9 of 23
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Table 4 Sectoral compositions (%) of imports and exports; Italy

Imports Total imports Total exports
Intermediate Final consumption Gross fixed
consumption expenditure capital
by households formation
Primary production 2.6 4.0 0.6 2.7 13
Industry 80.4 83.5 914 81.7 82.0
Services 17.0 125 8.0 15.6 16.7
Total 100 100 100 100 100

pl = EP ™ +wIL+vH[I-D]!

where pT (= Ep*7T) is identified with eT, and vT denotes the vector of ‘unit opera-
tional surplus (unit capital costs), while the unit labour and capital costs, wliL +vT,
are assumed to be constant. Thus, they estimate the total effect, both direct and indi-
rect, of the nominal exchange rate change on the stationary commodity prices as:
eTM[I — D]}, ie. as the sums of the column elements of M[I — D]~L1° The cal-
culations are performed for 26 countries (including Italy, for the year 2010, but not
Greece) and 27 sectors, using IO tables (from OECD Stan Database, Eurostat, and
Izmir Regional Development Agency (IZKA) of Turkey): “The estimates presented
here should be considered to be upper limits; actual changes in the prices are likely
to be lower [...]. The results range from 0.07 for USA to 0.34 for Ireland. [For Italy,
the result is 0.174.] The average is 0.18; on average, a unit change in the exchange rate
causes a 0.18 unit change in the CPI [consumer price index]’ (p. 327).

By applying that approach to our data, we obtained the following results for Greece:
0.138 (primary production), 0.234 (industry), 0.114 (services), 0.161 (total economy)
and 0.139 (CPI), while for Italy the results were as follows: 0.112, 0.345, 0.115, 0.203 and
0.170, respectively.'!

It should be noted, however, that the sums of the column elements of M[I — D]~}
coincide with both the vector of share of ‘foreign content (or foreign value added)” in
final demand for domestically produced products (see Hummels et al. 2001) and the vec-
tor of ‘total backward leakages’ (see Reis and Rua 2009).

3. Figures 1 and 2 (the horizontal axes are plotted in logarithmic scale) display the mod-
uli of the normalized eigenvalues, |}v.i|/1:11, of the system matrices, « = F, G. These
figures also report the relevant convergence rates, damping ratios and the arithmetic,

10 Nevertheless, Aydogus et al. (2018) remark that ‘[i]t is possible to investigate a closed version of this model as well.
The closed model endogenises labor costs and consumption. Any shock to the model would trigger an increase in labor
costs, thus income. A rise in income causes an increase in consumption which, in turn, causes further expansion. Thus
a closed model would be able to account for induced effects of a price change, as well. Such an expansion is performed,
and the implied results are calculated. Unfortunately results that are obtained from a closed version of our model are too
high to be realistic. This is probably due to the implicit assumption that any increase in prices is fully reflected in wages,
which creates a ballooning effect that leads to unrealistically high figures. So we do not report results from the closed
version of our model’ (p. 326).

1 For an alternative, input-output modelling and estimation of the total effect, see De Grauwe and Holvoet (1978): the
application to a group of ‘European Community-countries’ (Belgium, France, Germany, Italy, Netherlands, and UK), for
the year 1970, gave that, under no (under complete) wage indexation, a 1% devaluation increases the CPI by approxi-
mately 0.50% (0.67%) in all these countries (pp. 75-76). According to those authors, ‘the results of the model give no
indication of the speed with which the price transmission operates. It could be that the time it takes for the price effects
to be fully realised is 3 months, 6 months, a year or more’ (p. 77).
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Fig. 1 The moduli of the normalized eigenvalues of the system matrices; Greece
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Fig. 2 The moduli of the normalized eigenvalues of the system matrices; Italy

AM, and geometric, GM, means of the nonzero non-dominant eigenvalues (as is well
known, the GM is more appropriate for detecting the central tendency of an expo-
nential set of numbers).

4. Table 5 reports the estimations of the initial values of the actual average profit rates,
7o [see Eq. (5)], of the two economies, and their constituent components, i.e. the
shares of profits and net taxes (on products) in the net product, the average wage
rate, w, the aggregate labour and capital productivities, and the aggregate capital
intensity.

These figures suggest that the considerable deviation between the values of 7 in the
two economies is directly related to the deviation between the values of the aggregate
capital productivities. It should also be noted that, with the exception of six product-
industries, the elements of the vector of ‘vertically integrated’ labour coefficients,
defined as eTL[I — (D + M)]™}, are greater in the Greek than in the Italian economy; in
fact, the ‘mean absolute deviation’ between these vectors is almost 74.4%. By contrast,
the P-F eigenvalues of the matrices D, M and D + M are greater in the Italian than in the
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Table 5 The initial values of the actual average profit rates and their constituent
components; Greece and Italy

Greece Italy
To (%) 847 54.3
Share of profits (%) 64.7 634
Share of net taxes (%) 45 2.8
w 0.006 0.011
Labour productivity 0.021 0.033
Capital productivity 1.392 0.876
Capital intensity 0.015 0.037

Greek economyj; in the case of the Italian economy, these eigenvalues are approximately
equal to 0.455, 0.343 and 0.607, respectively, while in the case of the Greek economy,
they are approximately equal to 0.380, 0.196 and 0.500, respectively.'* All these figures
are in accordance with those on aggregate labour and capital productivities.

Furthermore, Tables 6 and 7 report the estimations of the evolution of the average
inflation rate, 7, the consumer price index (CPI) and the ‘relative’ average real profit
rate, i.e. ,ot;'"o_l [see Eq. (6)], t = 1,...,4, for the representative cases where w = 20% or
30% and e = 30% or 50%."?

5. Tables 8 and 9 report the estimations of the evolution of the international competi-
tiveness of the economies, expressed as qtqo_1 [see Eq. (7)],t = 1,...,3, for the cases
where the devaluation rates are in the range of 20-50%.

6. Tables 10 and 11 report the long-run effects of the two devaluations on the initial
(actual) values of the distributive variables (W = w, 7 = ry; see Table 5). More specifi-
cally, in Table 10, the values for the profit rate are estimated by Eq. (18), for w=20%
or 30%, while, in Table 11, the values of the wage and profit rates are estimated by
Egs. (15) and (17), respectively, for e=30% or 50% (as in Tables 6 and 7). Finally,

Table 12 reports the areas under the w — E, E — 7 and # — 7 curves.'*

From these results, it is deduced that:

1. In general lines, the shares of dated quantities of labour and, in particular, of imported
inputs in the cost of outputs tend to be greater in the Greek than in the Italian econ-

omy.

More specifically, in the case of the Greek economy, services is the most labour and

export-intensive sector and, at the same time, the less imported input-intensive one,

12 As is well known, the inverse of the vertically integrated labour coefficients can be considered as measures of the sec-
toral productivities of labour, while A;;' — 1, @ =D, M, D + M, can be considered as measures of the aggregate capital
productivities. For a recent empirical study of the European Union economies, see Tarancén et al. (2018).

13 Large one-off wage devaluations (in excess of, say, 30%) can result in strong socio-political tensions and, therefore, are
not necessarily feasible. On the other hand, it has been estimated that, in the period 2010-2012, only a large currency
devaluation, i.e. in excess of 57—-60%, could contribute to the recovery of the Greek economy (Mariolis 2013).

14 The graphs in ‘Appendix 2’ depict these curves. Experiments show that the overall picture does not change signifi-
cantly when the actual gross output vector (or, alternatively, the actual net output vector) is used as the numeraire.
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Table 6 The evolution of the average inflation rate, CPl and average real profit rate (%);

Greece

Wage devaluation Currency devaluation

w=20% w=30% £=30% £=50%

Tt CPI Py CPI pfy! CPl  pry! CPl piry!
t=1 —36 =31 108.1 —54 —47 1124 57 57 88.2 95 95 81.0
t=2 —22 —22 104.8 —33 —34 1074 39 3.9 91.7 6.3 6.2 87.0
=3 —15 —-15 1033 —23 —24 105.1 3.0 3.1 93.6 4.8 4.8 90.1
t=4 —1.1 —1.1 102.3 —16 —-17 103.6 24 24 94.8 3.7 3.8 92.1

Table 7 The evolution of the average inflation rate, CPl and average real profit rate (%);

Italy

Wage devaluation Currency devaluation

w=20% w=30% £=30% £=50%

Tt CPI Py CPI oy CPl  pry! CPl piry!
t=1 —32 —28 1093 —47 —42 1141 44 3.8 879 74 6.4 80.4
t=2 —-20 —2.1 105.9 —3.1 —32 109.1 35 34 904 5.7 56 84.7
t=3 —15 —-16 104.4 —23 —25 106.8 2.8 2.8 922 4.5 4.5 87.8
(=4 -1 —12 103.2 —1.7 -19 105.0 23 24 935 36 3.7 90.0
Table 8 The evolution of the international competitiveness (%); Greece

w=20% w=30% w=40% w=50%
Wage devaluation
t=1 1023 1035 104.7 1059
t=2 104.1 106.2 108.5 110.8
t=3 1053 108.2 113 114.5
t—+00 108.5 1132 1184 1241
£=20% £=30% £=40% £=50%

Currency devaluation
t=1 1126 1183 123.7 128.8
=2 109.7 1139 1178 1214
t=3 107.9 112 1143 1171

whereas industry is the most imported input and (total) import-intensive sector. Finally,

the relatively high indirect dependencies of the primary production sector on both

labour and imported inputs, as well as the relatively high direct dependence of indus-

try on labour inputs, are also noticeable (see Tables 1 and 3). Thus, it can be concluded

that the international competitiveness effects of wage devaluation tend to be more (less)

favourable for the service (for the primary production) sector, while those of currency

devaluation tend to be more (less) favourable for the service (for the industry) sector.

In the case of the Italian economy, services is the most labour-intensive sector and, at the

same time, the less imported input-intensive one, whereas industry is the most imported

input-, import- and export-intensive sector and, at the same time, the less labour-intensive

Page 13 of 23
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Table 9 The evolution of the international competitiveness (%); Italy

Page 14 of 23

w=20% w=30% w=40% w=50%
Wage devaluation
t=1 1023 103.5 104.8 106.1
t=2 104.1 106.3 108.6 111.0
=3 1054 1084 111.5 114.8
t—>+400 109.2 1145 120.3 126.7
£=20% £=30% £=40% £=50%
Currency devaluation
=1 114.2 120.7 127.0 133.0
t=2 1114 116.5 1213 1258
=3 109.5 137 1175 1210

Table 10 The long-run effect of wage devaluation on the profit rate; Greece and Italy

Wage devaluation

w=20% w=30%
Greece 91.6% 95.0%

(—0.35) (—032)
[taly 59.8% 62.5%

(—043) (—0.40)

The figures in parentheses give the arc elasticities of the profit rate with respect to the wage rate

Table 11 The long-run effects of currency devaluation on the wage and profit rates;

Greece and Italy

Currency devaluation

£=30% £=50%

Wage rate Profit rate Wage rate Profit rate
Greece 0.003 68.4% 0.001 57.7%

(—2.56) (—0.82) (—3.57) (—0.95)
[taly 0.006 42.1% 0.003 33.5%

(—2.25) (—0.97) (—2.86) (—1.18)

The figures in parentheses give the arc partial elasticities of the distributive variables with respect to the exchange rate

Table 12 The areas under the wage-exchange-profit rates curves; Greece and Italy

W — E curve E — ¥ curve W — T curve

z(Greece) z(Italy) z(Greece) z(Italy) z(Greece) z(Italy)
Greece 0.0135 0.0128 1.7964 0.0133 00113
[taly 0.0223 0.0225 1.0826 0.0130 0.0128

The symbol z(e) indicates that the numeraire is the normalized export vector of the country: @

one. Finally, the high dependencies of the primary production sector on both direct labour

and indirect imported inputs are also noticeable (see Tables 2 and 4). Thus, it can be con-

cluded that the international competitiveness effects of wage devaluation tend to be more
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(less) favourable for the service (for the industry) sector, while those of currency devalua-
tion tend to be more (less) favourable for the service (for the industry) sector.

2. Regarding the Greek economy and the case of currency devaluation, our aforemen-
tioned findings do not differ much from those reported by Katsinos and Mariolis
(2012), which are based on the input—output table data for the year 2005 and on dif-
ferent model assumptions. This probably suggests that the structural features of the
Greek economy have been shaped well before the emergence of the so-called PIIGS
crisis (in this vein, see Mariolis et al. 2018a). Our findings also seem to be compatible
with those of empirical studies on the matrix multipliers of autonomous demand for
the Greek economy, which conclude that:'?

a. The industry sector is heavily dependent on imports and, therefore, diverges
considerably from the industry sector in the Eurozone economy.

b.  The highly import-dependent industries tend to be characterized by low output
and employment multipliers and, at the same time, by high import multipliers.

c. A well-targeted effective demand management policy could be mainly based on
the service sector, and is necessary but not sufficient for resetting the economy
on viable paths of recovery. Hence, industrial policy and structural transforma-
tion are also needed.

3 In both economies, the convergence rate of the wage devaluation process is consider-
ably greater than that of the currency devaluation process, while the damping ratios
of the wage devaluation process tend to be less than those of the currency devalua-
tion process (see Figs. 1, 2).'® These facts are reflected in the evolutions of the average
inflation and real profit rates (see Tables 6, 7) and of the international competitive-
ness of the two economies (see Tables 8, 9). In particular, considering that, as already
mentioned, large wage devaluations may not be feasible, the findings suggest, for
instance, that a wage devaluation of 30% cannot increase competitiveness by more
than 15% (that is, 13.2% in the case of the Greek economy, and 14.5% in the case of
the Italian economy). On the other hand, 2 years after a currency devaluation of 50%,
competitiveness could remain at least 21% higher than its initial level (that is, 21.4%

in the case of the Greek economy, and 25.8% in the case of the Italian economy).

In conclusion, our price pass-through estimations seem not to be in contradiction with
the findings reported in some other studies on currency and wage devaluations (using
either similar or different frameworks).!” For instance, as Salvatore (2013) remarks,
empirical evidence on large currency devaluations during the turbulent period 1997
(second quarter) to 1999 (third quarter) shows that ‘except for Indonesia, the inflation

rate in the [other] Asian countries considered [i.e. Thailand, Korea and Malaysia] was

15 See the studies mentioned in footnote 7.

16 It is a key stylized fact in many empirical studies of single-product economies that, across countries and over time,
the moduli of the first non-dominant normalized eigenvalues of the price system matrices fall markedly, whereas the rest
constellate in much lower values forming a ‘long tail’ (see Mariolis and Tsoulfidis 2016, chaps. 5-6; 2018).

17 See, e.g. Angelini et al. (2015), Bahmani-Oskooee et al. (2008), Brancaccio and Garbellini (2015), Burstein et al.
(2005), Donayre and Panovska (2016) and Ux6 et al. (2014).

Page 15 of 23
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less than one-third of the rate of depreciation of their currencies. In other words, about
one-third of the price advantage that these nations received from currency depreciation
was wiped out by the resulting [accumulated] inflation. In Indonesia, the rate was 72.5%
(49.0/67.6). In Latin America, it was about 20% for Brazil and 46% for Chile. In Mexico,
the rate of inflation was almost double the rate of depreciation of its currency’ [p. 513;
also, consider the relevant empirical evidence provided by Borensztein and De Gregorio
(1999) and Frankel et al. (2012)].

4. Both effective wage and currency devaluations imply significant effects on income
distribution in the long-run, while the wage rate is more sensitive than the profit
rate to currency devaluation (see Tables 10, 11). Finally, the findings suggest a rather
mixed picture of the economies’ comparative long-run performance with respect to
the two types of devaluations (see Table 12). This probably results from the fact that
the Greek economy tends to be characterized by higher levels of sectoral capital pro-
ductivities, whereas the Italian economy tends to be characterized by higher levels
of sectoral labour productivities and shares of foreign content in final demand (or,
equivalently, total backward leakages).

4 Conclusions

Using input—output data from the Symmetric Input—Output Tables for the year 2010
and relevant linear price models, this paper estimated the effects of wage and currency
devaluations on sectoral price levels and overall levels of income distribution variables
for the Greek and Italian economies. It has been detected that:

1. The medium-run aggregate competitiveness effects of wage devaluation tend to be
similar in the two economies considered, whereas those of currency devaluation are
more favourable in the case of the Italian economy. This results from inter-country
differences in sectoral (a) export compositions; and (b) dependencies on labour and
imported inputs.

2. In terms of improving international competitiveness in the medium-run, wage deval-
uation appears as a slower and less efficient process than currency devaluation.

3. Although both devaluations may imply significant effects on income distribution,
effective currency devaluation involves a range of alternative distributive regimes. In
the long-run, the wage rate responds more strongly than the profit rate with respect
to currency devaluation.

4. Given the inter-country differences in (a) labour and capital productivities; and (b)
shares of foreign content in final demand, there is a rather mixed picture of the econo-
mies’ comparative long-run performance with respect to the two types of devaluations.

Our results cast doubt on the ‘horizontal’ policy measures implemented in the post-
2010 Eurozone economy and seem to point to the limited effectiveness of both types
of devaluations as key levers for the required economic adjustment and recovery.
Hence, they rather call for a wider and more flexible strategy framework that includes,
on the one hand, an intra-Eurozone industrial, trade and currency depreciation
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policy and, on the other hand, per country- and sector-specific wage rate changes and
demand management policies.

Future research work should use post-2014 input—output data, include the quan-
tity side of the economic system, and estimate the total multiplier effects of wage and
exchange rate changes upon employment, net outputs, income distribution, and trade
balance for all the Eurozone economies.
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Appendix 1: Data sources and construction of variables

The available SIOTs describe 65 products and industries. However, all the elements
associated with the industry ‘Services provided by extraterritorial organisations
and bodies’ are all equal to zero, and therefore, we remove them from our analysis.
Moreover, since the labour input in the industry ‘Imputed rents of owner-occupied
dwellings’ equals zero, we aggregate it with the industry ‘Real estate activities exclud-
ing imputed rent’ Thus, we derive SIOTs that describe 63 industries: three industries
belong to ‘Primary production, twenty-four industries belong to ‘Industry’ (i.e. ‘Min-
ing and quarrying, ‘Processing products;, ‘Energy, ‘Water supply and waste disposal’
and ‘Construction’), and thirty-six industries belong to ‘Services.

The construction of the variables is as follows:

1. The price vector, p, is identified with the summation vector, e, i.e. the physical unit of
measurement of each product is that unit which is worth of a monetary unit. (In the
present SIOTs, the unit is set to 1 million euro.)

2. The matrices of direct input coefficients, D and M, and the diagonal matrix of direct
labour coefficients, L, are obtained by dividing element-by-element the relevant

inputs in each industry by its gross output (i.e. by its ‘Output at basic prices, which is


http://www.statistics.gr/en/statistics/-/publication/SEL38/2010
http://www.statistics.gr/en/statistics/-/publication/SEL38/2010
http://dati.istat.it/%3flang%3den%26SubSessionId%3d7e7a1f62-9daa-4cc1-919b-6479cb641095
http://ec.europa.eu/eurostat/web/esa-supply-use-input-tables/data/workbooks
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directly obtained from the SIOT). The diagonal matrix of net tax rates, T, is obtained
in a similar way.

3. The element “Wage and salaries’ from the SIOT, which is an element of the ‘“Value
added at basic prices’ of each industry, is considered as the empirical counterpart
of total wages in industry j, W}. Thus, the money wage rate for each industry is esti-
mated as w; = Wj(Ljx;) ", where x; denotes the gross output of the j th industry.

4. The sectoral ‘profit factors’ are estimated from

-1
n
1+r=>0-wl) (Z dij + myj + ‘L’/>

i=1

5. The vector of exports, which is directly obtained from the SIOT, is considered as the
empirical counterpart of Ex.

6. The matrices of domestic, B, and imported, B*, wage commodities per unit of labour
employed are estimated from

B=(plc+EpTc") lew! =[eT(c+ )] tew?

and

B* — (pTC +EP*TC*)—1C*WT — [eT(C + C*)]_IC*WT

where ¢, ¢* denote the vectors of final consumption expenditure by households for
domestically produced and imported commodities, respectively, which are directly

obtained from the SIOT. Finally, the ‘consumer price index’ (CPI) is estimated as
[e"(c+ "] e+ ).

Appendix 2: The long-run trade-offs for the Greek and Italian economies

The graphs in Figs. 3, 4 and 5 depict the long-run trade-offs in terms of the normalized
export vectors of the two economies under consideration. It is noted that, with the excep-
tion of one element, the other elements of the vector (ﬁ/’le)I:[I — F]! [see the denomi-
nator in Eq. (15)] are greater in the Greek economy than in the Italian economys; in fact, the
mean absolute deviation between these vectors is almost 82.3%. On the other hand, the
signs of the difference between the vectors m™ [I — F]~! [see the numerator in Eq. (15)] are
mixed, and the same holds true with respect to the components of the other two curves.
Hence, it seems that nothing useful can be said, a priori, about the relative position of the
curves. For instance, the graphs in Fig. 6 depict the difference, §, between the Greek and
Italian economies’ scalars (W‘le)ﬁ[I — F(7)] 'z [see the denominator in Eq. (18)] as a

function of the profit rate (the curve depicted in the second graph is non-monotonic).
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Fig. 3 The wage-exchange rates trade-off; Greek and Italian economies
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Numeraire: the normalized export vector of the Italian economy

Fig. 4 The exchange-profit rates trade-off; Greek and Italian economies
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Fig. 5 The wage-profit rates trade-off; Greek and Italian economies
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Fig. 6 The difference between the denominator components of the wage-profit rates trade-off as a function
of the profit rate; Greek and Italian economies
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